drug coverage and reimbursement. 3, 4 Although numerous sets of guidelines for the conduct of pharmacoeconomic studies exist, the managed care pharmacy field lacks consensus on how to use these guidelines in judging the quality of research design, result presentation, and interpretation. [5] [6] [7] [8] [9] [10] [11] [12] Because RCTs and observational studies each have unique properties, the information gained from each of these sources is complementary. RCTs maximize internal validity at the expense of the external validity needed to generalize results to populations of interest to all types of decision makers. Observational studies and models can complement RCT results by studying research hypotheses in a real-world population under conditions that match the way medications are prescribed and used in reality better than in an RCT setting. An intermediate option, the pragmatic RCT, 13 maintains some of the rigor of traditional RCTs, most notably random assignment to treatment and control conditions, but relaxes the methodological rules typical of RCTs (e.g., restriction of the study population to comorbidity-free patients, double-blind process, requirement that each participant continue to use the assigned treatment throughout a defined follow-up period) in the interest of conducting the trial in a setting that more closely resembles actual clinical practice (e.g., real-life patient populations, treatment assignments known to patients and investigators, permitting treatment switches at any time).
However, discussions on the relevance and use of observational research persist as confirmed by publications, such as MCO survey data in 2000, 14 a literature review in 2002, 15 and by a JMCP editorial published in 2003 that highlighted the continuing methodological pitfalls in observational research and ongoing distrust toward the pharmaceutical industry as sponsors of this research. 16 For purposes of this report, "real-world data" or "observational data" and "observational research" require further definition. The Real-World Data Task Force of the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) defined real-world data as data not routinely collected in Phase III drug registration studies, including administrative claims data, patient registries, large simple trials, resource use collection alongside clinical trials, and electronic medical records (EMRs). In addition, some of these types of data could be combined, and the assumption is that data are often conjoined using modeling techniques. 17, 18 The purpose of the roundtable discussion among specialists from managed care and academic pharmacoeconomists was to identify key barriers and to develop some feasible action toward A lthough "real-world" evidence of the effectiveness of prescription drugs is generally recognized as an important component of formulary decision making, many observers believe that studies based on "real-world" data are underutilized by managed care organizations (MCOs). To explore perceptions of the optimal use of "real-world" data and to propose a course for the future integration of observational research into the decision-making process, a roundtable meeting was held in July 2007 in Salt Lake City, Utah. Two perspectives were represented by 5 individuals with experience in pharmacoeconomic and outcomes research and 5 individuals with experience in MCO drug formulary decisions.
The group identified the following as the most significant challenges to the use of real-world data: (1) quality of the evidence and the underlying data, (2) the complexity of research necessary to ascertain true efficacy and effectiveness, (3) a lack of consistency in quality assurance and quality assessment, and (4) the time delay from product launch to the availability of realworld data. The top 3 recommendations for improvement in the use of real-world data in decision making included: (1) emphasis on education about health research methods for analyzing real-world data, (2) development and systematic use of a process that would systematically evaluate the quality of observational research designs, and (3) the consistent utilization of tools to achieve a fair evaluation of observational research. This interactive dialogue among formulary decision-making experts from managed care and academic experts in pharmacoeconomics and outcomes research identified key barriers to increased use of observational data by formulary decision makers. In addition, the dialogue led to the definition and prioritization of actionable measures to overcome these barriers.
■■ Background
Observational research involving the analysis of data collected in a naturalistic health care setting is an expanding field of science. Internationally, the number of studies based on real-world data has increased exponentially, and the methodology has matured to overcome some of the limitations of randomized controlled trials (RCTs) 1,2 by delivering information on: (1) benefits and risks of drug treatments in large populations, (2) variation in individual patient and provider preferences, and (3) economic consequences of alternative decisions. With increasing acceptance of this type of research by policymakers, discussions have begun to focus on the extent to which the results of observational studies can be used by payers and policymakers for decisions regarding
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Conduct of the Roundtable Discussion
The roundtable discussion was structured in 2 parts: (1) presentations and discussion on the current status of standardization, research, and utilization of evidence based on real-world data, and (2) moderated discussion on the direction and advancement of the use of real-world data resulting in proposed action steps.
■■ Part One
The ISPOR Real-World Data Task Force A presentation on the work of the ISPOR Real-World Data Task Force provided background for subsequent discussions. The objective of the task force had been to develop a framework to assist health care decision makers in dealing with "realworld" data and information in "real-world" health care decision making, especially related to coverage and payment decisions. The Real-World Data Task Force concluded that on one hand, real-world data offer new insights into areas that are not covered by RCTs (for methodological, ethical, or other reasons), but on the other hand, real-world data studies have their own limitations. The Real-World Data Task Force identified needs for: (1) good research practices for collecting and reporting real-world data and (2) good process in using real-world data in coverage and reimbursement decisions.
The ISPOR Real-World Data Task Force found considerable variation in practice across countries and jurisdictions on how extensively real-world data are required, used, funded, and which formal requirements have to be fulfilled for inclusion and acceptance in formularies. In addition, despite the task force's conclusion that use of real-world data should "follow well-established research practices," they also observed a lack of stringency in the application of appropriate research methodologies and validation of results by decision makers or trusted intermediaries, which hampers the interpretation of these studies for many potential users. 
Observational Studies from the Pharmacoeconomics Expert View
The extent and variety of observational studies were demonstrated with 3 illustrative research studies that used real-world data to answer questions relevant to managed care decision makers. [19] [20] [21] The first study was a retrospective analysis of bisphosphonates in the treatment of osteoporosis; the second was an assessment of asthma-related health care utilization with inhaled corticosteroids in combination therapy; and the third was a retrospective analysis of the predictive accuracy of a decision-analytic model of Helicobacter pylori eradication. The studies were selected to represent a broad spectrum in quality and complexity of research design, result presentation, and interpretation.
Use of RCTs or Observational Studies for Decisions in Managed Care Practice
Two real-world data studies were presented to compare their results to those of RCTs with the same drugs. 19, 20 Some of the criteria described by the Real-World Data Task Force were also applied to evaluate the quality of the real-world data studies. In an observational asthma study example, the real-world data results were not congruent with RCT results. The roundtable group concluded that it would not be prudent to use the findings from the observational asthma study for formulary decision making, medical policy development, or cost-effectiveness analysis. In an observational osteoporosis study example, a question was addressed that had not been evaluated in RCTs; namely, whether there is a difference in fracture risk reduction among oral bisphosphonates. The researchers used a thorough, transparent, and systematic methodology. The roundtable group considered the use of the findings for medical policy development and cost-effectiveness modeling to be reasonable.
■■ Part Two Core Areas of Concern and Opportunities-Moderated Discussion
Based on the presentations and their own experiences, the participants identified 6 major hurdles for routine integration of realworld data into the decision making process.
Time Delay:
The integration of real-world evidence into the decision process may be difficult because of the time gap between the availability of the product and the availability of real-world data from routine clinical practice. The time horizon problem affects observational studies, as well as economic models. It is a perplexing challenge to make predictions about long-term clinical or cost consequences using limited data from short-term clinical trials or real-world data from products that have only been available for a limited time. Both observational and modeling studies are used to peer over the time horizon and project long-term outcomes that may lie more than a decade in the future.
Applicability:
The available data and studies are usually funded by the pharmaceutical industry, which leads to some distrust toward the validity of the results. In addition, most of the databases, analysis plans, and statistical calculations are so complex that it is difficult for a person not trained in pharmacoeconomics and outcomes research to evaluate the quality of the information. This problem will become more critical in a situation, when not only health plan specialists, but prescribers, employers, or patients want to use the information. The goal is that all parties sharing the risk (financial, clinical, and personal) will be able to interpret the implications of research findings for their specific organization or situation and to take the appropriate course of action (e.g., decide for or against a therapy, reimburse or not). Roundtable group participants suggested that application of independent quality criteria is needed to 'standardize' the technical complexity, which will help researchers in the conduct and publication of studies and potential users in their evaluation. This could be achieved by applying a consolidated checklist, which would take the best components of tools that already exist and combine them into a coherent set of guidelines organized by the type and application of study at hand. For example, the 'ISPOR Checklist for Retrospective Database Studies' 22 would be the recommended tool for studies conducted in administrative claims or EMR databases.
Hierarchy of Evidence:
The Real-World Data Task Force summary led to a debate as to whether a fixed hierarchy of evidence is possible and desirable. While it would be helpful for the user of evidence to have a clear and simple guidance on rating quality (e.g., quality ranking of databases, checklists for quality evaluation, definition of expected standards, or minimum confidence intervals), this seems to artificially limit the scope of research and the degree to which it reflects the real world. For example, the value of a database has to be determined in the context of the purpose and objectives of the study and by its relevance to the decision at hand. While a pharmacy claims database is well suited to analyze the cost of pharmacotherapy, adherence, and drug-related questions, it is necessary to use data from medical or health records to measure the clinical outcome of the treatment. Medical or health records, however, often lack some of the information needed to analyze drug-related questions of pharmacotherapy, such as prescribed dosing regimens. Data sources should be rated considering their structure and content type in the context of additional criteria including, but not limited to, the study purpose, type of disease, and patient population. Participants in the roundtable discussion expressed the opinion that synthesis of existing evaluation instruments into a multi-factorial combined checklist with such criteria could help guide producers and users of observational studies in judging the database quality. The group concluded that to cover the different aspects of study quality, the existing checklists and guidelines should be integrated into a consolidated checklist. For example, measurements of indirect costs (utility), effectiveness, and adherence could be evaluated simultaneously using the same instrument. Such a tool could be used by researchers and users of the studies for quality assurance and quality assessment purposes. 4. Quality Assurance: Roundtable participants expressed the view that standards for the quality of observational studies are currently inconsistently accepted and applied by users and designers of pharmacoeconomic research. Some opportunity was seen by the roundtable participants in creating independent bodies for registration, evaluation, and peer review of observational studies and their design. One recommendation is that all results should be published independent of whether they are in favor of the sponsor's product or not. This could be controlled, for example, by the need for registration with an independent body of all planned outcomes research studies prior to conducting them with the consequence that only registered studies are accepted for publication. Standardization usually means reduced flexibility. While there is a need for improved quality control, increasing standardization of study methodology and underlying data may come at the cost of failing to make the methodological adjustments necessary to measure accurately the outcomes of medication use in realworld settings and populations. 5. Education: Roundtable participants expressed the opinion that inconsistencies in accepting and applying research standards are in part attributable to insufficient knowledge. Producers and interpreters of the studies may either not be aware of existing tools or not be able to apply them effectively. The need for better education of researchers and end users in pharmacoeconomics, outcomes research, and the methodologies used in these disciplines was identified as a critical means to increase acceptance of the evidence resulting from observational research. 
■■ Outlook for the Future
After outlining the status quo, the group developed a vision of what a "better world" of decision making would look like. For the areas of data collection, research, and education, the vision included: (1) a general need to augment the knowledge base among all stakeholders, (2) the improvement of the structure and quality of the evidence base, (3) the routine utilization of the existing real-world evidence for quality improvement in health care, and (4) transparency of models and their underlying assumptions (Table) . Allowing for individual autonomy and individual involvement (consumerism) is important to the acceptance of therapy-related decisions. Because both patients and health care providers want freedom of choice in selecting therapies, the success of the realworld data movement in the United States also depends on making data available to these constituencies, convincing them of the validity of such analyses, and providing meaningful information to them in patient-oriented formats that readily support clinical decision making.
Advancing Toward Better Decision Making Based on Real-World Data
The last section of the discussions focused on the identification of opportunities to support the acceptance and integration of observational evidence for managed care decision making. These discussions focused on the following 3 areas:
• Tools: Consolidation of existing standards and supporting instruments would facilitate for users the systematic evaluation of the appropriateness of the databases and methods used in real-world data studies, in context to the objectives of the study (hierarchy/checklist/scoring system). The most important part of this work would be the process of improving acceptance and adoption of these standards as quality criteria for researchers and decision makers and categorizing the tools by type of database or outcomes study and the application of results (i.e., to optimize value across what type of health plan, insurer, or employer).
• Quality Assurance: Creation of independent quality assurance procedures and formalization of the dossier review process; and • Education: Training and increase of the knowledge base among the researchers and the decision makers as the target audience of the studies As outlined in the Figure, 6 opportunities were rated as having the highest expected effect on the acceptance of observational studies: 1. Collaboration of ISPOR and AMCP in the publication of a guide (book) synthesizing and explaining the standards for realworld data research methods and interpretation (15 points); 2. Consolidation of quality assurance criteria for the assessment and application of real-world data for formulary decisions (9 points);
3.
Compilation of guidelines for standardization of research methods and decision support tools concerning which types of databases are useful in answering specific research questions regarding effectiveness (8 points); 4. Utilization of independent bodies for writing and evaluating formulary dossiers (8 points); 5. Increase training and education among potential users of the real-world data studies (7 points); and 6. Independent bodies for validation of national models, and support in adaptation of the model assumptions and data to local health plans (6 points). These activities were then translated into action steps around which further planning and execution can take place.
The recommended strategies to move these concepts forward included further development of the existing tools to assist in the conduct and evaluation of observational studies by consolidating them into a single resource. An example of such guidance would be the AMCP Format for Formulary Submissions, a set of evidentiary requirements for formulary submission dossiers 23 that is becoming the "gold standard" for collecting and presenting necessary clinical and economic information underlying the formulary review process. 24 The Format gives the manufacturer a clear structure for how to provide all information for its products. The intention behind the creation of a standard format was to increase the weight and value given to a systematic review and presentation of evidence for formulary decisions and to assure that the "value proposition" was based on good scientific evidence. However, some doubt remains in the literature as to what degree the economic evidence is useful or usable for the decision making process. 25 Consolidation of existing tools by building on their strength and filling the potential gaps and by supporting their adoption through a process for dissemination, communication, and training, as suggested by this roundtable can further advance the quality of the evidence.
A second area of importance as defined by the roundtable participants was to improve quality assurance of observational
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Data Collection
Research Education/Knowledge
• Investment in data quality and quality control
• Database design improved for RWD analysis
• Guidelines based on RW evidence
Routine procedures:
• Prospective or concurrent look at patient safety and management
• Practice pattern analysis for drug evaluation
• Analysis of appropriateness of drug decisions
• Transparent models as a standard-continuous improvement procedures
• Long-term follow-up studies for chronic diseases
• RW data used to identify best long-term outcomes (public health / social)
• Real-world analysis integrated in the curriculum of schools of medicine and pharmacy
• RWD analysis and decision analysis represented on board exams
• Outcomes info becomes publicly available
• Consumers understand the information better and request it
Improved data lead to more reliability of predictions (models)
Transparency and collaboration lead to higher robustness Improved knowledge leads to higher acceptance RW = real world; RWD = real-world data. 26 led to the conclusion by Spooner et al. that the delivery of a dossier did not appear to influence the likelihood of a product attaining preferred formulary status. There is a relationship between the extent to which a new product represents a meaningful clinical innovation and dossier availability and quality. 27 Colmenero et al. recently found that among dossiers submitted to a health plan, a positive correlation existed between whether a drug was an innovative new product and the quality of information included in its dossier. 25 However, despite the existence of product dossiers, this information is not being used because of ongoing skepticism due to the development of the dossier by the manufacturer. The assurance that the material contained within the dossier has met a quality standard, separate from the industry, is paramount to optimum use of the AMCP Format. Today few dossiers actually state which, if any, standards were used for inclusion of the material contained within the economic and value sections. The work suggested by the roundtable participants would lead to an agreed upon standard, by type of study, and may be a required component of future dossier submissions.
A final area for consideration is education of researchers and decision makers in the fields of pharmacoeconomics, observational research, and statistics. Retrospective analysis of data can be used inappropriately as has been outlined fundamentally in a recent JMCP editorial. 28 The distrust resulting from inadequate practices and the lack of knowledge of the science leads to skepticism on the part of the health plan in the ability to project real-world effectiveness based on RCT efficacy. Another fact supporting the persistence of barriers was seen in the lack of communication between the various stakeholders or the representative associations. Consensus on standards for conducting and evaluating real-world studies is important for both parties, and, therefore, involvement of all stakeholders, consideration of each perspective, and appropriate education and communication will be an important part of improving the adoption of such standards.
■■ Next Steps
This or a similar group of MCO representatives and outcomes researchers will convene to continue the collaborative work started in this roundtable discussion. This will involve the following actions:
• an analysis of existing tools for quality assurance and quality assessment for observational research; • the development of a consolidated comprehensive quality assessment tool resulting from analysis of existing tools; • the outline of a process to support increased application of such a comprehensive quality assessment tool; and • the development of training for producers and users of observational studies in line with the objective of increased application of quality assurance and assessment tools.
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